On the origin of Leu-enkephalin and Met-enkephalin in the rat neurohypophysis.
The posterior lobe of the pituitary contains large amounts of Leu- and Met-enkephalin (LE and ME, respectively). A marked depletion of ME (81.9%) and LE (94.5%) in the posterior pituitary occurred after transection of the pituitary stalk. This indicates that most, if not all, of the enkephalins are in processes of central neurons. In the present study, I attempted to determine the source(s) of the LE- and ME-containing fibers in the posterior pituitary by examining the effects of hypothalamic lesions or fiber transections on the LE and ME levels. Lesions of the hypothalamic paraventricular nuclei caused ME and LE levels in the posterior pituitary to decrease significantly (55.6% and 27.6%, respectively). Deafferentation of the medial basal hypothalamus (creating islands of tissue containing the ventromedial and arcuate nuclei) resulted in a marked reduction in LE (94.1%) and ME (54.7%). Treating neonatal rats with monosodium glutamate resulted in a selective destruction of arcuate nucleus neurons, but did not affect LE and ME concentrations in the posterior pituitary. Thus, about half of the ME in the posterior pituitary seems to be provided by neurons in the vicinity of the paraventricular and ventromedial nuclei, whereas only about one quarter of the LE in the posterior pituitary is in processes of the paraventricular nucleus neurons. The remainder of the LE is contributed to the posterior pituitary by neurons outside the medial basal hypothalamus, probably by the supraoptic nucleus neurons. These findings are consistent with the hypothesis that LE and ME may be localized in separate populations of nerve endings in the neurohypophysis and may have different roles.